The mobility of people, cargo and information is importan to the economic and social activities in a region. Each movement has a specific purpose, a origin, a set of intermediate sites and a destination. For this reason, economic opportunities are likely to arise when the transport infrastructure are able to meet the demand requirements. In this context, this study aims to examine the relationship between ports and the regional economy, considering a perspective that involves transportation corridors and port hinterlands. The main ports and regions of southeastern Brazil were taken as the research object. A multivariate statistical approach was used by Structural Equation Modeling (SEM) to analyze these relationships. The results suggest that the port offer has a positive effect on demand, and the value added to the port activity can contribute positively to the development of the regional economy. As contributions were generated important information that can help decision-makers and government authorities with respect to port regionalization and the regional economy.
INTRODUCTION
The global cargo distribution system has been impacted by the need for convergence of efforts, both in terms of technology, infrastructure and transport modes, as the port terminals (Rodrigue and Notteboom, 2010) . In this sense, it can be argued that business practices are far from becoming uniform, they still require better understanding of logistics practices, and the growing level of integration between production, distribution and consumption.
For Zhu (2016) , modern logistics is a direct and efficient way that companies have to expand competitive advantages over the competition, providing conditions for sustainable economic development. With the deepening of economic globalization, according to this author, logistics has exercised a growing influence on companies and regional economy.
The ports can be considered as important links between the global cargo transportation by approaching elements that make up the supply chain (Bao and Yu, 2016) , being influenced by transport corridors, and that according to Witte et al. (2014) , connect various regions and zones or areas of influence (hinterland). Thus, to achieve the expansion of port activities, such as nationalization and distribution of loads through dry ports or distribution centers in secondary areas, ports can influence or are related to the development of the regional economy (Flämig and Hesse, 2011) .
Regionalization of port and globalization of the economy activities has influenced the growth of international trade, a condition that may explain the increased use of containers in global trade via shipping (Shan, Yu and Lee, 2014) . However, due to commercial competitiveness, it is necessary that a country has a regionalized economy in different sectors, based on different levels of trade, can sell what they produce, acquire what it lacks and also promote the production of form more efficient (Bergqvist, 2013) .
The productivity of the port is related to several factors, such as the hinterlands and transport corridors, which therefore can be inserted in the same context, with some kind of influence on the regional economy (Bergqvist and Egels-Zanden, 2012) on the other hand, transport systems tend to be related to socioeconomic changes (Ducruet and Itoh, 2015) .
Behavior changes business practices affect regional development (Adeleke, Bahaudin and Kamaruddeen, 2015) . These changes often are caused by variables that are related to internal and external factors to business, however, conditional on the transport supply in the supply chain (Witte et al., 2014) . Thus, the problem of the research includes the analysis of the relationship between ports and regional economy, as it expected a positive influence of the port income in local economic development.
Within this context, the multivariate statistical analysis that aims to investigate multiple relationships between variables in order to measure and compare the hypothetical dimensions (Hair, Sarstedt and Ringle, 2012) , can provide information to assist the analysis of the relationship between port and regional economy, the opportunity to meet correlations for each set of dependent variables (ANTAQ, 2015) .
From the above assumptions, although considering that the port plays an important role in the regional economy, this paper aims to conduct a multivariate statistical analysis of the relationship between ports and regional economy through the use of Structural Equation Modeling (SEM).This work presents a proposal that helps the investigation of hypothetical dimensions of behavior of a port, which influence the regional economy.
As a contribution there is the development of performance measurement scale, based on the literature and validated by field data, which provides better conditions for the planning of the operational activities of the port.
EXPERIMENTAL PROCEDURE
Thus, to validate the proposal of this research, a case study was conducted in the coastal region of southeastern Brazil and, among the forty-eight port facilities (organized ports and private use terminals) existing ports of Vitória, Angra dos Reis, Forno, Itaguaí, Niterói, Rio de Janeiro, Santos and São Sebastião, due to importance and high volume of container handling, were used as research context (Figure 1 ), (ANTAQ, 2015) . Overall, the ports are facing intensifying global competition from developing countries such as China, with it, the ability to leverage and mobilize resources in their cargo handling networks has become critical (Deng, Lu and Xiao, 2013) .
Figure 1.Location of the main ports the Southeast Region
For those reasons, and whereas, multivariate statistical analysis techniques allow the assessment of interrelations between dimensions and variables, it is appropriate for this study the use of SEM as a research tool. The following is detailed the process of structuring, implementation and analysis used to examine the relationship between ports and regional economy (Figure 2 ).
Figure 2.Synthesis methodological of the work
The structuring phase begins with the definition of the study sites and the possible relationship to be analyzed (first phase). Following, latent variables to measure their correlations are established (second phase), being used as an object of study the Added Value to Port Activity (AVPA), Port Supply (PS) and Port Demand (PD), through its correlations for with the Regional Economy (RE) (Song and Geenhuizen, 2014; Deng, Lu and Xiao, 2013) . However, due to limitation of availability of statistical data from Brazilian ports in the literature (ANTAQ, 2015) , are employed thirteen measurable variables relating the latent variables in order to allow quantification of the measurement model.
Based on the definition of the problem and measurable variables, data collection was carried out considering the eight port facilities defined in the first phase and their respective regions (Martínez-Pardo and Garcia-Alonso, 2014; ANTAQ, 2015), taking into account possible existing causal relationships that may represent latent variables (third phase).
Data processing was started with a preliminary statistical verification, through the SPSS (Statistical Package for Social Science) Statistics Desktop 22.0 trial version, being reduced by the outliers, the maximum method likelihood was used to estimate the unknown parameters of the different paths model, providing estimates of standardized coefficients (0.5 in absolute value suggests a strong association) were also obtained maximum data, minimum, average and standard deviation, the Z test (critical ratio) indicated that the distribution can be approximated by a distribution normal and the p-value, p <0.05, indicates that the paths are significant, these procedures were performed to minimize errors and assist in the preparation of the assumptions (fourth phase)
As from the literature and the master plan of each port studied were prepared six hypotheses to be used in the measurement model (fifth phase), considering how latent variables the value added to the port activity, the PS, PD and RE, these they were selected by the availability in the literature and are within the scope of this work (ANTAQ, 2015) .
The need for regionalization of port activities has led ports to develop strategies that integrate their transport corridors (Gouvernal, Rodrigue and Slack, 2012) in this regard, port hinterlands, by means of cargo handling activities, can contribute with the development of RE. From this assumption, the first hypothesis was developed considering H 1 as the PS having a positive effect on RE, taking into account the provision of through the logistics infrastructure services (wharf line length and the number of port berths).
Thus, the hinterlands of a port tend to be more intense according to possible inland trade relations (related to a specific area or place on land) and foreland (maritime area of a port or relations with trade routes), which may or may be developed therefore tend directly influence PD (Notteboom, 2010) . From these exhibitions, the second hypothesis considers that the PS has a positive effect on demand, in which the port having differential in the available infrastructure, can raise their demand through the levels of quality of service offered (H 2 ).
The performance of port activities is on, in most cases, the availability and level of operations, facilities, available equipment and infrastructure (Raimbault, Jacobs and Dongen, 2015) . Thus, the port regionalization tends to be influenced by the interdependence of these activities. In this context, the third hypothesis considers that the PS has a positive effect on the value added to port activity (H 3 ).
The proximity to the consumer market and strategic location along transport corridors, can be considered as important pull factors of the ports, as well as assist in planning actions to improve port accessibility (Roso, 2008) . With this, the volume of cargo handled, either coastal or long haul, directly influence the port transfer rates, thus the fourth hypothesis considers that the PD has a positive effect on the value added to port activity (H 4 ).
Starting from the ship unloading, all handling of loads and steps involved to nationalization and cargo release, contribute to regional development (Iannone, 2012) , and directly affect the GDP, value added in the industrial sector, per capita contribution in GDP, population quantity, and the monthly income per capita urban, the fifth one considers that the AVPA has a positive effect on RE (H 5 ).
The transport and port cargo handling logistics involve the challenge of sustainable development, due to volumes from cabotage and long course that may require a need for integrated management (Xiong, Skitmore and Xia, 2015) . In turn, combine different actions in an integrated package of measures can be seen as more effective than introducing instruments in isolation. Therefore, considering the importance of this relationship, the sixth hypothesis considers that the PD has a positive effect on RE (H 6 ), thus completing the fifth phase.
Following after the structuring step of statistical analysis by SEM, the application and analysis of the proposed model is started, based on data collected in master plans of ports and regional statistics (ANTAQ, 2015; IBGE, 2015) , entered earlier in the SPSS (Statistical Package for Social Science) Statistics Desktop 23.0 trial version, from that phase is prepared the measurement model using the AMOS software (Analysis of Moment Structures) 23.0 trial version, in order to establish correlations between variables (sixth phase).
Confirmatory factor analysis is used by the AMOS (Analysis of Moment strutures) 23.0 trial version to correct possible deficiencies of the measurement model, and drive the results to a greater certainty case, in addition to employing reliability made to measure and compare hypothetical dimensions of port logistics and RE in order to verify their representativeness, according to Xiong, Skitmore and Xia (2015) , the fit indices were used Root Mean Square Error of Approximation (RMSEA), Comparative fit Index (CFI) and Goodness -of-Fit Index (GFI), seventh phase.
The negativity of the initial model is verified, it will undergo a restructuring, with adequacy order to the proposed problem, until there is a proper condition, ie, the existence of non-negativity of the correlations to establish that validation is met (eighth phase).
Discussion of results
The results obtained in the structuring phase were determined and compared by means of literature premises (Bagozzi and Yi, 1988; Xiong, Skitmore and Xia, 2015) . After defining the study sites and the possible relationship of the impacts of port activity caused the RE (first phase), we determined the latent and measurable variables to compose and quantify the measurement model (Table 1) , the second phase. After defining the variables to be used, the possible causal relations were established considering eight port facilities (Vitória, Angra dos Reis, Forno, Itaguaí, Niterói, Rio de Janeiro, Santos e São Sebastião) and their hinterlands (third phase). With the data, checking the compatibility of the information was performed, the treatment was performed with SPSS for a preliminary statistical verification (fourth phase). Following the fifth phase was carried out to verify the correlations between the latent variables AVPA, PS, PD and RE being defined six hypotheses from the master plan of each port to aid measurement model composition (H 1 :PS having a positive effect on RE; H 2 : PS has a positive effect on PD; H 3 : PS has a positive effect on the AVPA; H 4 : PD has a positive effect on AVPA; H 5 : The AVPA has a positive effect on the RE and H 6 : PD has a positive effect on RE).
From these assumptions, the application and analysis phase begins with the preparation of the measurement model (Figure 3 ). This modeling (sixth phase) expresses the correlations between the latent variables and their corresponding observable variables (Table 1) , the letters e n represent the standard errors associated with the observed variables, V n represent the variance of latent variables, right rectangles, W n represent indicators of regression weights associated latent variables.
Figure 3.Model of the measurement
In developing the measurement model and enter the information into AMOS, the results were unsatisfactory when compared to literature (Bagozzi and Yi, 1988; Xiong, Skitmore and Xia, 2015) , so after the build was observed negative values correlations between the latent variables V 1 , V 6 and V 9 with respect to variable V 12 (seventh phase) Table 2   Table 2 In the delimitation of the problem can be observed that the three latent variables are directly related to the RE, highlighting the importance of the port facilities within the economic scenario. Thus, you can check the need for restructuring of the measurement model, due to the presence of negative values (Table 2 ), as such amounts are acceptable should all be positive (Bagozzi and Yi, 1988; Xiong, Skitmore and Xia, 2015) .
Moreover, according to figures from the correlations of the variables, it can be seen that the positive value of hypothesis H 5 (0.127) has the greatest impact on RE, compared to the other variables. These results suggest that a location that you want to leverage the development of RE, should generate means or mechanisms that maximize the volume of imports and exports from the port.
The results also possible to check for signs that PS has a positive effect on the RE, this condition can be confirmed due to the value of H 1 (0.119), another assertion can be supported from H 2 (0.174) which demonstrates PS being influencer element of PD, the value found in H 3 (0.387) indicates that it is possible that the PS influence on AVPA. Due to the values H 4 (0.362) and H 6 (0.119) is admissible state that influences the AVPA and PD and therefore, the development of RE tends to be associated with PD. However, according to the figures obtained by the problem of modeling, it was possible to confirm the hypotheses proposed after the restructuring of the model, in which the correlations of the latent variables are defined.
From the confirmatory factor analysis test operated by AMOS, which provides a measure of internal consistency and homogeneity of the items related to a particular latent variable they were obtained acceptable values, and through the composite reliability was the representativeness of the hypothetical dimensions PD (0.767), PD (0.875), AVPA (0.777) and RE (0.801), because these values are above 0.7 (Xiong, Skitmore and Xia, 2015) and can do with it best evidence to support the existence of such correlations.
CONCLUSIONS
The relationship between ports and regional economy have demanded development of integrated solutions for load distribution, thus, the regionalization of port activities have played an important role. Therefore, the aim of this study was to conduct an assessment of the causal relationship between value added to port activities, port supply and demand of the port, through its correlations with the regional economy using structural equation modeling.
Information obtained indicate significant existence relationship between port activities and regional economy, with it, the objective of this study can be considered achieved. This informations suggests that the principal nature of the hinterlands is commercial, in relation to the level of economic activity, and the available infrastructure linking the port to demand.
From the validation of hypotheses, it can be seen that the results indicate that the port supply is an important element in the logistics activities, being a driving force for the development of the regional economy, followed by the demand of the port and value added to the port activity. It can also determine that the value added influences the regional economy, playing a mediating role between the demands of port and regional economy.
This work contributes to research related to the behavior of the port activities and maritime, to evaluate correlations of these activities towards the regional economy in the context of eight coastal ports of Brazil, from a perspective on transport corridors and hinterlands. For future research, can be employed methods of observation for long-term scenarios, developing a framework to analyze this influence, including other regions and ports and private terminals.
